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^^H'fcil/^-^-hW V^y bftZhZJ^zfy V / 7 b Z? v H £i B 
4^bT3Vhn-7-l±^.-f-i:#ffit5. ■< -f v b / 7 0 b zf v b 

bra* 0 «M> & B © B »J iHf . iSl: J: U . B M / « 

L < l± , UU-ti. ff tt . 8l£(aW*fccfcT/ra*a{iBK{«&£^3Bffi*f::l± 
BiftODSicjc&UTS^SrSJffli-rsciilcJ; y . SI/SiMiSU p E x g S 

x 5" a ic ft €> ft M £ #J # "T * . di ffi » -i * — *J zf n -fe y s/ > if i 
Utf-i'^tfi'XTAIiAPE X^llOtf filCJIfeStiS. *?* L v> ft # fcl K 

35 ^ (CCD) V>&M±t~\i^ 4 2 u * * y * )Vzf V — b&&%i lz Z. V & Z> 

lc Jfc j£ £ ft « # 0 1* * & B & *f S U 3f >C if - -> a > <> * X A # & £ 

#3>*?h#t7*>ft*&B<a&ffi^^Bflftg^£t7e>. ^S^CDCT 
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0 CD ft $ IC JS O T . SfiSAi^ArAtfi'XrAJ:!:, »*KI4 A-f jT-f^ 

K # ^ s *i * . 

*«HaoD=be)lo«ft«lC^V>T. V h u -v ^ x >n ^ u 3^ ^ -tf - -> 3 > •> ^ 

ft o T- . W 7L tf . tlW^C^'J Vi^7 U^ii->^lfiSStv5. pec 

VDtJ: »Jf ^StvtTEOSffi^i:*«!i3-T-f > # Jfc f& £ *v £ . m S K 

1 y, ift*5^F»)B<b3-T-< >^*>t e o si±i:§fi£$ £ <b & *> <fc 

Xf / ■£ tclt JS ^ * ^ OttM Z l< ~£ * ^ ' £ £ £ •£ # & ic *> v> T . g # K <k 

ffifc-teyhLf-^, «aS*rii-tSCi:*'fgS. « ffi <fc / £ l± m i« 
&a:ift ; e-KT'g&LT*>£<. & £ v> l± B$ W i: *> ^ gMb £ T <k ^ . tf 
. *T n K. ti . i fcliD C^-f 7 ^ iffi ^ 4 : t A'T t i . 

lf:*i,t. * 1* # m « opg* gj g . i m, ^^^ ijy^-^-i/ a y v' 
fit £ 3 *i fc.ri * t A _rt £ JS y T^lg*tliTfi[lS?:-ftl:t5->x !LfL?L 
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0 ffi © ffi * * Si <E 

Ell It R ^ 91 S . ^ * * U f -f -tf - '> a >fc«kt/tt{fifc<kU c 7 r -3 , ^W : ^fe* 

g2ASiu 1 2 Biiilift-e^n f^ApIlg^v h U v fXi/XrAirSill 
(02 A) *i d: 3 # 0 ( H 2 B ) t? tk "T . 
0 3t±il7X{'Il:fcMnffillWt^Dif7Anril<i;7 h 'J y JXi/Xf A 

*l & ^ T . 

0 4 l±tl*)W"C^ p n ^ 7 A i>J fg 1 v h U vyXi/ATAlf Igtit. 
A K> ¥ ffi 0 & . 

01 0 it * -4 7- -( > V * -V 'j 7 i: 7 "J V h5JvtAPEXi/^TA©2SI5: 
^ T . 

01 i A-Gttgia^aTt^yiioniiit. 
0i2i±tfu^u^:y«&&£m^T«*:£T£*ifc8S©w®0£:^'3-. 

0 i 4 fcu^-;<-£ra&««J:K:£^*sss&^-f. 

0 1 siii^wSfftJit/tilSJ^St. 

0 1 6liDNAiB'>XrA0li@J:it. 

0 1 7 ti^«8 , B t BB?nj»ig->X7 L Afc^l/^BcDWfM0S:^i _ . 
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01 8iira^R«ja©*^fit«oaftH*wr. 
56 m <o & m * & "a 

y^^^^^-i'a >->Xf Affllift^-^'a > t « W -T « - - « W 
H tt . *«10tttf«crKl/XTirili!5Ei*tiil2feS»t4. K'Hffi* 
CtiftftC, H2AH>«)i*0i'J»filCl 2A. 1 2 B . 1 2 C £ J: 1/ 1 2 

Dkl»fc«»S. aaai4ttfl*(&Ml2.k#HEM3n*. a & Jl t± Jfc 

« o © aa • DNAo^i:t^s©^i«ies:if 

= i: K J; >J D N A K£ C a«SUt#«#* 4 * • S 6 K a » « tt . D N A 

2A-DC««bT, 16 1C16A. 1 6 B . 1 6 C Sit/ 1 6 D !:! 

at -2. • 

■ft ft © IS . U -9* - ^ - 1 8 14 , #f 1 6±*©$n?:^*. * fli . # W 

lftS20*>y^-^-l 8ifCSSt5. *«BS© 1 ©l«i:fc'^T, fig lb ft 
-C^"a^^/,prt6^^ hU v ^ x ^ f A li . 2 0 5fl*C«*fiSl 

2©v^tvA>Kffi&-fSfcA©#&4-£fr. « tt It £ *. « , t^fifil 2li 
. #«b«l8YbS*ifc«*tt«^«Ht20©««l 2*^^©S*«^«^*Sfi 
^^i^4 5I$e--r. « iLtf . tSl 2AiiECbTt«l 2DHCbfe»6 
SH*ft)57-f>2 2litffil 2Atl2Dt0RlJ:*5-C*5^. m ^ * 

» * © 5 -f > 2 2l±iEl*W^«#4^1-4^«fe^^e2 0 CD IE « & 1 2 A * ft 
-sCO*fi3^4 5l#iB'T. IEi*cDiE«^4*-ri#«tt«20li, « « * ft # © T 
f iUC « L *: « t£ 1 2D#|p]^i:#»J-fS. mft*«J^C7)-F-C-c7)*©^*!j©^ 



(19) 



l&n^ 10-505497 



39«t5tii 2 b *> «k 1 2CtHCtSCiCi'J. 1 6B«iI/l 6C 

■f*J»«*16B*»6»*mUfc«fi*»a®^-<>** c * ( fB JH CD tf> K 1 6 
BCOV^TO*^^^, 16CK-3V'»-Cfc|H!tll<&*S*''?£>S) . ® Sv, * «J # ^ -( 
>2 4li, ACffltbfeU**I2 0fcWlll6B*6»lJSoTfiff|l 6 
A^lSHCiaitfSCklCttatO. d CD <k O K L T . #f Jf 1 I" # CD * j ft 

atf-jg^sn. * <3D b» is t? a w « # ? 2 o t a r m tt * * i- * v> d t # a * u ^ 

i CD 5/ * T- A CD 1 © # # K W « * *5 * tt . fit^^wS2 0 # > 9 -jr JV f* j£ A 
IC v> X t> Z> «fc O K . fi -* CD VSi * fit B 2 6 A # IE IC £r « U . U CD « fit S # 

/jN&B26A#ia^CDffi&* 51 ^S^-fT- & **fiI2 6Ali. @ 2 A i-C 

*»' tt 4 f* * Jf 1 6. S2IAl4fc«J;U ! Ttcfe4«ffil 2i:CD«*--&^-frS:^T i 

*® i ^ctt. sii cp re g cd m ± fit a g ^w ^*fcttiRjESi»& an8 i t 6 

S j Ca-tt:S3Srafe« ^g fc^-g*S. re#4tt*S£-4&S20CDtt»;fl 6 ^ CD s* 

w^*fctta^4*^^^^®«^^^^^^fc^^^« / J^B l -^^ lc,fi ^ L '- 

fctt&ff w*t£tfifi;3 -tirs c: fc tf-et 4 . aiR£ft >o 

« /J» fit B 2 6 i:fcH>t#f^*ffe* tt±Slt>«)»^ SilSt ^ c CD 16 # tt , d 
ft £ cd « /J> fit B 2 6 iw it 4 S Jtc? & £ & * <-> *P & -T * • 

iifflSStf^7bfea. «ffil2CD«fit&lSete^ii:. * CD d h IC.J: U £1 fif CD 

*3I# tt Bgg -H ft CD < % 8 c lb # *Mfe & * • d g) .fc 3 ^M5L**^J?-B-?l« 

>>fitS2 6 €> 5» » * * . Jj_^J±*> # CD £ ft tc ftfe CD fit B ^ ffi £ I - 
*4Pttffi«)7 K U X gjBjtettlt £ Jg ft "f £ & 4 ^ 

x ^ A £ £ £ K l& £ 1" £ c i: T- t £ . « # cd ig fcjcj: 4 'CD&RcDfifc* 
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* fc 14 Jft m «§ 14 . Jlftjr fr « CD tt * fc 51 8Swf c ki::£oT->XTrA© 

k # T* s 4 . *ffi 1 2 IC *J It 4 « tt t -h * **T»«-ttic/W £ 'Jjf w * - S/ 3 
> b jfc D.N.AKJSfcl»St4 ic. ± # * * * & ft *jr_4: K U : *IlL^_ 

e 

« -* GO ft jgf /I 1 6lcfcv>TSi^$:M^*fel4iSfi!bT«e> i k # "C £ & . #1 X 
14 . B 2 A Sr # J& T * k . if. @ ^ L i 9 4 1 fi 5: m t 1 /I 1 6 iz & 
TS^Srfi^ ' i^ff 5. *«12AK:iStt4«ti£«:38e*s3l£. tftfc**! 
feKLTG»g?*ffii2B&iEK:-fSc:k#"eS£. r ffl i e> i: U t . — 36 © & Jt? 
£ *7 O . ft * ff 1 6 A ic ft 14 fit K 13 L V> & ft 14 , Mf 1 1 6 B a© tS*Il 

atctyaiss*.*. c © * e> k l -c , mtikm^nfa-zattmm iz &^-c-&m 

ffifflitfil 6i:gtcttf-c#5. B'J ffi k L r . *«i2a»63Bffib-cf?r** 
ic *; o -c & # © # * 1 e tftftibttiJ:^. « «: © * Jf i 6 & ifc«»-r& 

-kK<fcU #»©£&&«?. #f £ © * » 1 6Ki!)7Kl/^ihfe«S©i 
«t4ftfe©##«l 6 ft a © SI «E k »4 #4 4 k v> i A t? . **v^*i,©S5<i2 6 14* 

vx^Jlra^ffiHISr^-r. # £ U < 14 . # » © $ B'J « ffi 3 0 14 3HI £ & L T v> £ . 
#1 X 14 . 8x8?hiJynt<£ofcffl81IS3 0i«sJt5. SiSl^'J. * 
t> t£ Z> #\ $1 v \Z $. t~\t ¥ y 7 v K ( daup pad) 3 2 SrSWTf Sfflf 

*©?&£&«) ttTtj<i:^. « ffi 3 0 33 & Zf ? K 3 2 li v K 3 4 K 8 «I -f £ <fc 
e>&ilft;*ftTv>£. 6 8 <H © & to A v Ki64fi5)iS3 Ofc^U^^B©/^ K 
3 2lC*f£«LT^-f. iJ-K3 6tttS3 0fiJ:tf^vK3 2tthfft3>J 

o v 3 4 ic & l r v> s . a w l f_ <t e> & z£ ^ fc £ e> « ^ * - y £ m ^ x 
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0 4 tt . @3<DvX£CD&*#iN8 i FffitaS:^-r. 1# ^ lx S AS<k •> ^ T A til 

UtfSStlfctffi30S^t. iJ-K9O36ttti30tl(M^? K 3 4 
IC g? ^ -T -S (03) . j?4LiMJ-K3G(57^>lliliv^2 0 ^nvt? 

I5lilflfflti50©)8«@i*t. * « 5 0 14 U - K 5 2l:EgSS«^ ^ 
TPS. Sai54ttU-K5 0O±StEISnXV^. ft * JS 5 GligSS 

«/JxUV^5 7»lC»iiS*l.fc«B*CDaajil4»S l n m & I* L 5 0 0^-T 
?D^-3i-ffl«lTjot<l:<. 5 0 0 nm4v>l/507^9n^-*-^* 

%, # * l ^ . aasiisffi^ffii^&a^^^^**- * y v - . -t? ^ s y ? x 

i->Xf A6 0 S: "f . jfc«*fcl4«©^«ll^W*K«)^i:*K»6 2 £ X 7" 

A6 0 IClAti. — Jg 14 . K^iill'K- h 6 4 — « W H »4 . 

^«*W»A«JtJS«TC«FfibTV^"C. # - h 6 4 Hti7nxt( b lz 14 2/ 

X?A#lcKf*6 2 £ il 8 B < K 6 4 Srffl 

v> £ . 

3 > - * > h6 8feii;*JPS7 7^> v |-irU?*-=i>7K-*:v h 7 0 tf) « 

K U y*xnv;K-*> h6 6 14 . SSI if i t/W* Ji S: -3 t T i: 54 b 
TP*ti*644. It fcftOfiB©^ h 'J v d» X £ S #J 

kj&j&T*. — « W £ it . a^fiBofcftd'JTfiitfSiivh'JyJ^ 
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m -fc * v - * - v K u y * * fit . 14 5K?ti:i5«Ba»olEI)feitf^f^^ 

i> . m a »c * »j . **«©3^^©iBi&fcHLTaiRtt*#*fctt-fev k n * o 

fiDNAt^^-6 8*J<(:t/»JPfi77^^>htl/^^-7 0li. 

f, ij y x 6 6 A^(5fiDNA75 h 7 ^ I- 5: it. S'a feK 

*^IiDNA4SiRWC5aaS*5-l:Kttao. D N A t «t * fe l± SI ^ ® 

»^i:6v^T*»aBf4v^tijj!tfe*j£tftffiB r a j & ja ^ * . m a d 

& ^ T* , ^xlf*JPfi»*fflait<): , J^aDNA*!lSA>fi^feltA^ffl 'JR^ 

t h • DNAlifil 0 00 0 04Htf)jI<2?£:-S-A,-e<< , >£. £ D N A # 

S . r*i60*««Bf«ll»JSbfi5!ltJ:yDNAS:tU?i'-i:e^S*4: 
i: *» T? * 4 . »tft'<J^SDNA^t , t*x.^5*JS^DNAfr^^D 
NAfc«y*t-5Cfc#T?**. n "ff . J tt^MWi 115! S ffl ^ » 7 D * 

77 2i:«tfet5. @ 2 A J: 2 B i: M 1 1 K li J: o i: v h U 7 f ^ 7 
DNAOUCItS&W^S-ttSfcfeWB'Jtfett. D N A IC 3S -5 < T V 4 - r W - 0 
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a^r htr=?yj-<Dmm-C$>Z>. 1 ** D N A»r jt A>S'J«) 1 *« D N A WM:^ 
Lttt4T7-f-f-f-li. i:'Jv U t'SS^ *W y f b T v> 4 A> i; i 5 . ? n 

# >4n ft ^ ^ ft H £ ffl K * "f * T- & 3 ? . C © r i: ic <}: »J , H^^^WffiffiBd 

J!K»tiDNAfD75^ -f-KS^}< ? n V - # St # 16 ±: * 
■2. . 

V A - & ft 3 7i * fiD 1 CD * & l± • # £ © R 50 * & »* fi «> * * hwiffi"D-7' 

fc « /h fii ■ ic 7 K * 2 -£ . 1 fiDl|[/>fi«*6*©l»^tt«^iJIII(lEWfclH& 
$ -± * . m^-W*Ji*ttO*J*Pftfflv>r. # * /.h & ■ K *? v T « « :/ n - K + 

•4DNAKR(!)ill«ll8i:o^T8*8lii-«ftbtl8^-^a>l:t5 
;t^-C^5. 116lt^*'5^XrA©iffi0S:St. Z. z. ~C * 1 Oli 

15v^»f>T-S:^fi£b, 8^&@5£*aic,i;ytefil>£ftTv>.5. H£*B-tS3tf>^*>* 
JU2 1 2K#ftffl*:Aft-2>. »»*W»ti'J»ft*fcaifflJ:i:iaS*5 
SiJjStUt, fii^fr(Dti«)M*t:»liatI2 l 6 & SB 
-f-2>ci:lc<fcyfli5iSftfcm»2 1 4 i: <t U . »ftffltt>©'T*>«:H^*^*-3 

K^fDNACOlSJi^ £&*'>£-tir-2>f::«>tf>S & & £ B'J t± . tffc/h ?Ltt & # 
m . -te^$^£^j&tt£f, ^yv-fcitfrfy^-co^fc^t^l*^ ( c ft £ K 
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t & T* # -2. . 

06 «?WKir^ x^>-9"—>XxA7 4 £ & fi b t: -> ^ A 6 

H * 1* 4 . «SI»jQ ! 3l^XT-A7 6ltffif***«tt^*5l*^W. * CD -L IC 
3fSCJ: y««lTt)J:v^>^-ttDNA75ir^V h H? * >> X ? A 7 8t?*» 

2,. zay ? * y Kflf«s/*^A7 8 liao^Kfffltfttc-^WtD n A&fil 

£/ X T- A 6 0l±±ffi«tg©V><O^*fct±f^T&-^^T'V>T ; b.fcV>. Wilf 
. DNAtU^#-6 8feiI/MPS7 7^^> htUi;^-7 0 H «fc U « ft * 

HI 7 li, a> KD-7-S:^tf->XfA^*©7'n * ? 3^ ■< -V ^ ^ A £ ^ "t . 
Itrtci tJAPEXgI*i:Sftt4f iSftttft^*^. APEXES© 

APEXnvha-7-J/XTAi:iU:h{:ff^. 

n y hn-7-avt:i-5-8 o li^-^-ffl -f > ^ v h / 7 £ h^-v hi? 
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•f U -f 8 2 14, *i*-*fctta>tfa-#-X^ >J - V ffl i Iffl ® ffl 

£ a -3^80l±*WiS<fctf»*«£*86K»«S*vTv>*. n>Kn-7- 
8 0l±HzKfc.}:t) t &M£S&8 6Sra«LT«»*fel±*ffiai»S:-l' > * - 7 x 

-*8 8ic#&-rs. # * l ^ a # « t s ^ -c , «w*fci*»?&«£S86i±jE 

t." - 31 - 8 0I±. # t* fig V ^ 5> K/7^h^yh^-K9 O^LTO^ 
8 i;i|iJ8)S/ift;uS^itSt5. -^y^-VzL-^S 6 >J A F E 
X X -r A 9 2 fl! <Z) zi V 2 r- K fffi JMl SS $C T' # £ . 

# * b < it . *5/*-7x-*ttuu-fc*A>-c*y. sasfc<k^&^*^« 

8 6 i:APEXi/^T-A9 2©13S®*«i:®M©»**W8S*flE*:«rtBK"rS. 1 

-f>>-7x-A88ttII«D'JU-tir*. * *i 6 tt * * 
JS<):!/$li4S8GSAPEX->^f A9 2©«gKg$?'r£. Sf *S «fc U . 
tit; iU!»^«4S8 6i:APEXi/XT-A9 2 ©Sil: fflrJ®gKfflS«i 
fctt*aJR««"Brt6k**. S & K . B'J © U U - i± . APEXi^XT"A9 2 (Oil 

h « « 8 6 36* 6 * * O «« U ^< « * * » * - APEXi/A^A9 2 © * 

«k o T . B 2 A ic H b T K W b <k e> K . »S^«)fi («itf 1 2B8*tf 1 
2C) S: ft T' l± 5 A'SI 1 2 D J: U S(4 S: « < t i ^ t i: i 'J . M & >fc # 
©#KJ:ytt**S**i 6 B «fc l 6Ctf&3*£:ft-2>. 

-< > 3» — 7i-X88tt, APEXi^XT-A9 2fp©®*©«t£^*i"3"*#T3 
©«E£fi}R-r-S<7)lc&5io. B'J & i: b T , # BE £ 0 & ffl K U ^ -5 H ft * « 

# * b ^ A & flfl K £ V> T , n^hn — 7 — 3 > ti* a. — * — 8 0 14 Macintosh Qu 
adra 950T' £> -5 . National Instruments Cor por a tion © La bV IE W V V h 'J i 7 4 
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— * £lt5l£Li&3ii"-2>£:#>©V? h^i7>f V>-7i-^ifiWt 5. Nation 
al Instruments^) NuBustf- K & ffl ^ T Quadra 9503 > tT a. — * — 6. « 89 K B 

Lab VIEW V 7 h 3 x 7 & ffl V T ft £ ft t- Virtual Instruments £ U 3. — ■*? — 
7 V m ikWM-? *> . virtual in st ru ment \t . ^ - if - tfi ft T* # Z> U & \Z ~> V> 

fctf)lcAP E X5SHlCClft&©«»*aJBTa»-&<&lS*G>^ < o n» & y 5 7 A 
v 0 mm-T •£ . 3. — -y — l± . Quadra 950a>^n-^-8 OCO^-^-Kfc^t/ 
(itidt-fV^y h84ilio) & il b T Virtual In st ru lent t 4 > 9 
_ 37 x _ Virtual In struient l± . Quadra 950 CD NuBu s-r — £ X IC & *S 

$ ft fcNational Instruments NB-NI0-16XL# g #J > :/ v h / 7 V V *J b 9 0 
*J ,fc ^National Instruments DMA2800;tf — h'AfflV 7 h^^T-TV* — 7a:— 

# g ft I / O tK - K »i , f f^^fciiZ/tttiTt n if<>^t;i/£^SiiSS 

tgftl/T. Virtual In struient £ ffl V> T J- - if - K «fc »J *S £ £ ft 7i ^ D if v A 
»*->-5i>X4lfit4:!:^ttJ. M I O*- Ktt, Virtual In 

stru-entCDSiJ^Tt?. A P E X IC g & £ ft fc St B IC «k »J * b > 9 -f )\> & =r *J f 
A"ft b fl?/KT T £ £ . DMA 2 8 0 0li. Direct Memory Access?: ft b 

TMIO*-KK<fcU^tftfc^-*£ffl&Ktf»b?£tg#&ig#*b. Quadra 
950CDCPUfcvW^X-r*. * , *iiSft»a8tt*t4DMA 2 8 0 0 
ti , ^JaJSB(!Diej»(5fe«)OG P I B (IEEE 488) -TV* — 7 * — * £ 

avHn-^-Ko^TW'Wfrib^Jrft^KfcoT, 2offl^8Siiffl 

1>T A P E Xi:il1- 5f ft * fetttaiSct 5. Keithley 236 S ou re e/ Mea s ur e 
Unitm m 8 6I±. iE«lca«SSftfc«ffi*fctt«»«)IBk Lt + »^jE$^tt«i 
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Il^Wl^ntfiiSia^ti. CCDggli. DMA 2800*- K K «* *GPIB 
^J^TT Virtual Instrument *>> 6 ^ D 9 =? A £ ft T . 

B# |t|| * #J * t> * APEXi:ffi«5tl4^S©tfi*f<kt/S»Sffl^L8f 

^>*-?x-x8 8 * GO V u-fcK5!l*:3il5"C«lt***fc , ** tt * ,APE 

-t tv J21.L ©Source/Measure* ^ 5 S: & # b . * n tt M * « U '< A- © IE S3 «fc Xf 
9 m <T) 1 6 ^ -V > * >»U © Class 3 Relay Moduleslr^^j ^National Instrument© 

scxi chassis^ ygttsn. iaitl44fi«)Ul/-#g«t3n5. 1 «0fl 
«lcr3*2«©UU-tffl^-C««fcM*«Efc^** % . IE © « k & . * li 

:/ n — © &«#)&A4 & ?T ? Cerprobe Probe Card* 51 L T , * - ^ CD 3? & *T 

1 1 r n e> c u u — & a p e x^atc&fiii"*. 

3 j/fcffl®fc»&0)3t3feBSfflJR'B»9 4 S: »J » -T -S . » * b v^^M « v> T . 
SE « 38( 9 4 tt . APEXi/X^A9 2*lC^*n^^i l c v-*-S:SieT43S^ 

APEX->XrA©7f h Zf v r- £ « & & & 9 6&It^ffii§9 8 K & "f . S 
^g«}9 6l±. Witf)t77-<^-t^t4*lttaat?*-'f <• fc*l> 

«l * *g ffl L T . APEXi/XfA9 2tfein**7-A-fflft}}^5 h;b 

\z n to L * i> » £ H *> tt S * ffi 8 © R « *'> * * * - k # x ' * * • * 6 lc * * 
^K^IST-Z^^^-C^i' — ( notch filters) £ ffl V> T . U — — IWI 9 4 
©B8«fiKfil7i*!li«9 8©MM*«'>£-fr*~k#T-2£. ^ 3 lc «k U . 
& ft g§ 9 8 l± , ^xlf^»CCD^7®^ffli:i'JAPEX->XTA9 2 © ^ 
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^-i/44C5t(Dt*oTU^. % & W -f > - © * & © »* * 4 C . * o 14 

z ft tt M k . APEX<>xf har-r*-K*fctt 
ttM^ftitVa^iiiWHtt^lBfcJU**"*"*"*^**- * ft & 9 a or 

0 * b V> A # #J K. iS V> T . Data Translation Fraie Grabber — K & Quadra 9 
50 NuBusKl-f V^t-^x-X^-arT. # 2 b V> £ ft {fllC fev> T « V> 6 ft 4 Optron 
ics© SI * ^ - C C D * > 7 0 ^ i: # tT =r * % > 7 K. <K »J Sd s* S ft -f * - 

£ ft S . 

K & fflffllt 5 fcA ®«W r x 7 5: I l> 5 ^ J: A>"C ^ S . * , C ft £ 

¥ i* # 3£ S <f K D U-EJlffl^-ff ^>^ ll/;t> hStlTv^tt J:i>. 08 

in *5*ir . *ft*ftor^*xTgtB**«i02tt*»jfi 04_htcM2ftT 
v> * . *? * b < t± . jj$sio4iittsi*t'fc5. # * b < t± . msi0 2O-h 

SMC S 8 S 1 0 6feit/fi*©Sffil 0 2H*f£l/fcfl*<0tt*Ji 1 0 8 ffl B 
2 ft & . % ft W » «t 1 10#lil0 2<DllI*6S»il0 4IILTlftS 

ft * . s * k . mi»#intt. »^iiotcas^^ftfciH]^^b^>N 

1 l 4 fc^tf. liaSail/^Vhl 14i*l»l 1 2±£f;:l±#a^J&bT : fc J «fc 
n . 0JgxU^VM 14li, 3|jill0^aLtilS102i;«^n5t 

> h i i 4 i± . ft * l v> a ft m ic s v> t si m l f. u - bs ja r * * * -< * * > f 
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jg 7 -< > 1 1 6 1*. * 4 4 « « 1 0 2C»lT*44M*t#^4Sl:tftf« 

««S:fflvSc4:*»-e*a. ISf li. « 7 7 J: ^ S iiil t'* o T 
J: < . $4vMi*-*ffl^»*ISI*t:fii^^^tv^Tt « ft ft K 3 # 

^xU^Vhfc^JO-CnTfcJ:^. ;Ji^*Q?77)t?iMy h © m It I* 

y ,j y 3, - . 43 ft 7 ;b 3» - . 2»01SS«. 4j)ffll!SSS. « * =f- . « «* 
U > X 5: -g" tf ** CI *v e> IC PS i 1 - . 

09 1*. iBftft-C^a jf7A?I«4v MJ yf^f^r AOfeftOMfflltti 
itCDWMiaSr^i-. IB 1 © /f * K v> T . fl^tll 20tfS»#l 2 2 _h K 
flgShtPi. ff * b < tt . $i*12 2litt8fl!T'$4. # * L < I* . Sffi 

26#»*aftT^4. ^fftiffil 2 8liJ*?f(*l 22iiibttltt^ti 
i^Oty^tXti. # * L < t* . X*(!ll»12Bli*7T^-*fett 

* m tt ^ *» u < I* « a # * tito 4 . laci'j. ^ s ft & *a 1 

3 0(±J«*1 2 2 ^a'JSffil 20i:ftiA^7i't^ltv^. # ej§ «B ? 

ic S v» t ffl « r^ffij i*. 2 2i:8ttt5«ii 2 OffliiiJrtWti 

JS 2 ® JI * H *>' n T . flfti^*13 2tt. »*l 31l: 
S(i!SJife@JSiM>l-13 3^A/tn^. 3*1 3 ll±, * © _h 6P S ffi # 
|g 1 0) J§ 0&mX'M# 1 3 OfflJS»i:»-&UA#*«ftWafttl«:»ia , ta* 5 l - 
22 St £ * 3 . @Sib^H33tt. ^Lfc|#18Uitfl30Hl/ 
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hJC-f *-KO^i**liJSil'^> 1 3 4*^1*11 3 2 * i: t * T 
T *» «k < . # ^ S # 1 3 5ilLtil«)l«t«g!5l 2 8 IC 3 *§ 2 *i< T 
V> T =fe J: V> . ^*v£©ft^tt<I&ttft77^-K»Sf::ttiSj& i i£ LTf?St 

K « A « S8 l 3 6 &^&*&;8HicffiBbT#W*fcttKi*£^*^a^tt 

#*1 3 8igf L-tti^. £*5^W£fA«iil 3 6 £ «k f?f3 K «fc U L 
ttiP^-M 3 7 <!: 1 3 8 & . ±ffi©t6»We^n^5Anrtg55:v K U 

HiOtt. iiiift-c^ P ^ 7 A Rlili V S 'J y f ^i/^T A ffl A ffl v ■? > T 
^V^i/X^ACDSmillSr^i-. @3fc t kU t a4lC^f«fcd'i:«itS:fflv>T<>X 
fA140&f y^^l^^l'ttiO. f 1 4 0l±«^7>f V - IZ X 

h'fiitf (03) f »yS»144©aia^!; Kl 4 2Wt8fttSftt 
l> * . n * L < tt . f^SIH44ttfi*(D^147it*. ^ > tt . v 
K 1 4 2 £ ft L X 1 J - 1 4 6 ^ , i LT 1 4 0±^£>^^.tt&fcS£&& 
* . tT > 1 4 7 tt . ««J/XTAi:ll«ShfeV*';H4 8J:»*LTo5 

HI 7ttJ/*TAJ3 & fc^i****"*". ^ «B f * S 

Tft«ffl»fpI^«)E?J 2 2 0 i:t4CM:iU. »4^ttt-f- 2 2 2 IC* »J 
g^b, «itfffL| 2 24lC«k»Jitv^>^B2 5iJ 2 2 0 Hlfi±tf**^-5' 
h 2 2 6(pAt?|o5S5Cti:i'J€»8«7MJ ^Al^fiJti. S'J&hbT 
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fc. rt^3 7 2 3 0 2 3 4 61 jR» fc i ^ > ^ S 

tip. 

0 . ft & =1 7tf& t <D ft o z h t>'X- i* Z . 

S ^ * ft ft ft & ® f- # a B'J & l± . «/.hffiMK*»K«:«i£'*-afc«><B2t3fttt*» 
ft © « ffl T & •£ . lro^IliSfer^ - ' 

£ y ft ;fc * . ;i/**«*'&»ffi-k~fc*-»'*'<' lc ** 1 ** « tt * K 

CD V h'J ydfXttHte^-f-XffcttnTOTfcJ:^ h U v 2 X * CD 

^-mStf^UcDTW x£Mctt^-Cv>Tfc £ p. #a&&e#ft&«ffi 

1 1 A-Gi:E«ti. # * L < l± , P a©KHiTU-K Of U 

15 0 li , -t CD _h K Jfc J& £ tv f- » ^ (10000A) 0f<t«ll 5 2 S:«t 5. 
0 1 1 Bttft^tftll 5 2±Ki^SntiRB 1 5 4 $? * L < l± * 7 
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fcSiR-r*. * m ft * u s> u 3 > t a m © ^ *> y k. m ^ x *» «* v> . hi lciti 

<b & Jf 1 52±C»**ftfc'^-5'ft7fl'5r'>Al 56Ht. « U V * 7 

H 1 1 D tt , TEOSffl^H7X5)*-^-3-hH:01 1 C © & 
£ ^ -f . # £ b < t± . TEOSfcPECVD8tiU»*t5. # * b < , * 
iZKttnU. 4 7 5-CtCT^^bT^H^l 5 6^©ft**ffiifr 

2,. ^V>T'. TEOSll5 8SSft»H6 0t*-'<-3-ht5. *? * ^ 
< , ± ^#_y^b**vfc«***«l 5 6±*©««i:tafttH* 1 6 0fc£tfT 
EOS«158Sriy^>^-r-2>. r *v lC<k U . ^*-Vft4 *vfc*S 1 S3 G C 

0 1 1 G l± , 75;^Dkf;i/i/^ (APS) \Z ± # Z 9 L t- & Z 

-T. APS164tt^J->ft«hfei«H5 6i:fifil. Slb^JilGOlC 
l± # b * v> . APSlliDNAigyo-yM#IIi: 

© * St * . mm I* @ 1 1 F © « jfi fc PI * T? *» * # . T;U5-t;AS1560 

-f, fftKttpfiaitH'^KBfUa^*!***^ (1 0 0 0 0A) B* 
<b«)T'«{bt4. gftt#'Jf 'J3VI. »n<it»S 5 0 0 0 Ai:itn 
V f U 3 > « * * • & ^ T' . L < ttlx y > ^ S ffl ^ 5 « 'J V 

df77tiU*Uf 'Javi^J-vfbts. ftK > PECVD#*TEOSO 
^t#^7^Jl«:^^-r-2>- 4 75iC1?iS*Shfcfi3 0 0 0 A©l*'#f*l 
IC # * b v> . # * b < l± S x y * > ^ * ffi o 4 * U V f 5 7 let U iS z> 

XlfcS*^S->ftt4. ft V> T' . #£b<t±7';i/5-'5A&J5£3000A 

k * tt a - * k. <* u 4 a® -t kjb&-t * . &v>-e, ft«Sr#*b<i± 

jf*L<tt70t"CPECVDi:i l J)ia 3 0 0 0 A«iaft;*lt»*t6. * 
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170. »ib<ttf 'J3>tt«ft*172tt«)±i:«b-C^4. £ * li 7* 
?XfVl74£itfl78©rJt**htv^. #ftt^lH7 8lt. # * 

■ 

»*b<^±B^^b^^Cl?!|g^bTB^B^^v-Cv^^>.^^b^S194^i*68«192$: 
B-oTV>*. #*L<1±. *tI19 2*iBft:«*fi«19 8fr6TtfofttC 
*ica{b*HH 9 4#«U*6iiTV^4. * © i i: VC «fc »J . « 

S3» («*.«. 02O114) * , * * « # U ^ - . RJI-WM*^ 
Aid *vfc*?Ltt*© i/*-y*kltM«ftfc»S. x-ny;ufcb 
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z, _ ;U i7 T ^ U U-K, x h 7 x U V dT y 3 - V 7 0 »J U-Hfe£U<N,N' 

O ^CD#^, Au 1417^^^1-31- (photoinitiator) i: ITiHl 

D N A nt&zf n - ^ K. *»* U fcBHt U * * 2 U * > K t * U - 1 - U f > © 1 
« 7 5 > i: CD IH <Z> ? £ * S £ K <fc l J DNAig7*D-^l:g3fSffitfe^^ 

lc J; •£ « /.h & S ^ 0> 7 K UXnJfcgtttf^Sft-S. 

;u 7 ^ k k £ -3 < a ai m ic <k y « in * *v r v> a v> & © m /j> fit a ic m & s * d c 

«3t*«i±. *®in*^»*c**ft»*^c*«Ki*^r 4 o 5 y 7 > 7 / 



(35) 



*S^P 10-50549 



(Nafion) ) CDSttfcfcitf* U ~ 1 " U S? 2/ 0> -t * * & * * ^ * • 
% CD * U - 1 - U V V * * * K • ^ * • C *^<* ,J7 " 14 

aisit. ^^ic^si--*--^*-?*-*^*^- * * v K * 2 

00lir^^M<D4#*^t. fi*«* 2 0 2 ft 4 . 16 » W T? ^ 

^ ^ ^ _ 3, _ , W ^tf«at*fctt«BEl:at-r. #^^ 2 0 4 Ali^y K ( 3 , 

4) KHl/T«aE*i*M0>H*i:bTjRL. i d J: t S tt «fBI ©B8 » k 1 1 S5ft 
b . 3S ffl Jfi S V> T 2 15 ft K IE <t b T v> 4 . #»n 2 0 4 Blt/<yK ( 3 , 

5) Sr^b. jftSftfcMfcfi^TttMfcaHSftTP*^. * * * * 2 0 4 
C l± '< y K (4,4) K M b T B# DO t i: K IE it "f 4 « aft 5: w b . ' r X' W. aft it 

^ y ^ 2 0 4 AICT«gSftti^^yK (3,4) fcJt«-r4fcmift©B3 
H # il ft T v> 4 . 9 X 2 0 4 Dli^y K (4,5) tk ^ A* . « Stt l± IB © 

58»kUtaBSnTl>>!SW. sJ*s»*X204Ett><yK (1.1) £ 5* b . « 
£El±-5£<Z>*CDDCe-e;fc*. i K-;n 2 0 4 Fli^';H (3,4) K H b T « 
E£*8$M»C#-raH*i:bTwb, iU*«)DClifbTV^. "T * T © » 



ft « aft * fc i± « 4 * ** w 1" . 



(36) 



10-505497 



CDdfc&ftd^iitfT?**. 1) *»*»C»^ OfcD N A t i y f ^5 * 
> K * /JWb -T * . 2) #j#£j8#2#mft*fcti«ffi®EI&&^***» 1 — 

*jK*tt©*«i#a &£#f * • 3) d n & 3>ra w c mm z * * # 
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INTERNATIONAL SEARCH REPORT 



Intcraaoom.) ippdrMjcni No. 
PCT7US95/ 11333 



A. CLASSIFICATION OF SUBJECT MATTER 
IPC<6) :O0lN 33/00, C12F 1*04; C12M 1/O0 
US CL :422/50; 435^1.1^87 
According tc Jatc/naHonaJ Piigtt Clarification HPC) or to both naiionai cUmficauon and IPC 



FIELDS SEARCHED 



Minimum oocusftmtaiioa tcarchet fchMifictioa lystora folb*«a by clr mfi r tin n symbol 
UJ. : 422/50,5 2,55,5t^2,«3.6I.J.69.ta.OU12.05.t2.06.l2.07.t2.Qt.t2.09.S2.1U9i : 
4-5^.7. 1 J 1. 1 .* 1 .2.28 7;53 6/22.1 .23.3; t3 3/77,71, 8S 



rrwitmrwl tr»r 



of dJtm bi« and, wacrc practicable, search terras used) 



APS. CAS, BIOSJS, UEDUNE.WH, and BIOTECH ABS 

starch tirmt: dav.es, microchip, biochip. r«action^R p as3ay,pennoaWo,muftjple.»rraY 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation «f document, was irx&caiiao. when appropriate, of ihe rek*aat pasaacei 



Rekvtmu) ckim No. 



US, A. 5,234,566 {OSMAN ET AL.) 10 AUGUST 1993. see 
especially the abstract, the Figures. Example 5, and claims 1- 
38. 



1-10,13-31,36- 

40,43, 

49-54 



US, A, 5.118,605 (URDEA) 02 JUNE 1992. see especially 
tha Figures and the DESCRIPTION OF THE SPECIFIC 
EMBODIMENTS in columns 3-15. 



11.12,41, 
42.44-48 



32-34 
35 



Further documents arc ) 



I Lite coisJDuaUDfi of Bok C 



[ I See pass* fcmily 



3) l« 



-f mm *mw I .| 

•L" I i^Ui 



iifa««i«4iAsBii« 



Dace of iha actual coaipkauoa of t 

OS DECEMBER i993 



Name and mtximi aodrw of the ISA/US 
F fini in *f rm Tndcumjti 
Box PCT 

Wuk^n, D-£- 2023 1 

FacaimUc No. (7Q3> 3O5-3230 

For* PCTAS A/210 (second ihect)(lulT W)t 



Daia af rmiliaj of tfis nuarnaoonaj easier) report 

03 JAN199E 



AJUMN MARSCHEL 
T«kp»orx No. <70l> J0*-O19» 
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lntfimatioAftJ ippba 

PCT/USW/l 1333 


Ukm N*. 


C (Coniaiulion). DOCUMENTS CONSIDERED TO BE RELEVANT 




Cilaiioa of docwno*. wilh indication, where appropriate of th© felevmnt p**i*«e* 


Rekwart to eUim No. 


X 

— — 

Y 


US, A, 5,200,051 (COZZETTE ET AL.) 06 APRIL 1993, see 
especially the abstract; Figures 4 and 8B and related discussion; 
column 18, lines 1-2; and column 26, lines 8-10. 


1-10,13-31,36- 

♦0,43, 

49-54 








U.12.41, 
42,44-a8 


Y 


US, A, 5,056,665 (LAUKS ET AL.) 17 MARCH 1992, see the 
entire disclosure and especially claims 1-33. 


9-13,17-31.36-54 


X 


US, A, 5,096,807 (LEA BACK) 17 MARCH 1992, sec especially 
the abstract, the Figures, and the discussion related to the Figures. 


36.40,41, 
43 


Y 






1-3 1,37,42,44-54 


X 


US, A, 5,227,265 (DEBOER ET AL.) 13 JULY 1993, see 
especially the abstract, the Figures, and the discussion related to 


36,40,41, 
43 


Y 


the Figures. 




1-31,37.42,44-54 


X,P 
Y,P 


US, A, 5,304,487 (WILDING ET AL) 19 APRIL 1994, see 
especially the abstract, Figures, and claims 1-26. 


32,36,40, 

41,43- 

49,51.52,54 








1-31.33-35.37- 

39,42, 

50.53 



Fotra PCT7TSA/210 (coalimMon mi teoond itoctXlilr l°«>* 



(52) 0-50 5 



INTERNATIONAL SEARCH REPORT 



Wtcxi^lirtwl application Ho. 
PCTTUS9V11OT 



BOX II OBSERVATIONS WHERE UNITY OF INVENTION WAS LACKING 
This ISA found multiple invcatioru as follow*: 

Thi- Mpplk^n ^ CoOowiM urvauon. or t^upe of l^bon. which are «* a« Uaked a. » <br» . .inak 
Msli^ee^sept undor PCT Rul* 13.1 . UordarfareUirr^b^ 
eumination fee* wvum. be paid. 

Gcoo? I. claim* 1-17. drawn ko el«SUodea wn* a coniarting kyer Waatioa- 
Group U. eUims 1S-31, drawn u systesBS far controiaesj eic<*»ooea. 

Oroup UI, ciaimi 32-35. drawn to DMA complexify reduction methods. 

Group IV, claim. 36.54. drawn » systs*** wiihaa aaaoaroaot kyr buc not linuied to a cordactxna kyeron ci"*"*"- 
TIm: Urcniiona Iktad a. Group. I.VI do DM relate lo a ***** mvenuve concept under PCT Rule 13. 1 because, under 
KTT KuJe 13 2. rhey kdt Ihe aasne or correspond ina special i**haieal foetuses for the faflowmf reasons: TVfour 
•roups lack a common spccoJ technical feature lhat lints any two or wore jroupa. Group I is directed to a device ; wuh 
a bsddoA rimite of sxtf^toiflafek eie*f«d£- wuh s contaoinc uomoo. and individual electrical connccttpni. Suet 
ItoS^m . wmacung portion era ant a umiur, u-iure of any efGromp. IHV. Croup U a ctocted to a aonnea 

wits . confer. Input systera. gtnerator. sad *ert*ce which oa, be "^^J^**^ 
whema the devices ireoot Umiled as »ven in the inversion of Group I nor compenena of the synem of Group [V 
Group UI la directed to DNA complexity reduction but k not limied » any <^ ic ^^ > ^ X ^ 
any of *pec*i technical devuxiype feature, of Groups I. II. or IV. The ekctrcphc^ force L**^^^ 23 
ia Greup 01 u also not related u> an> device lirneatioo of maid Groups L II. or IV. Lastly. Group IV has boon aoted 
*oo£ a! ^iTspecmi uxaaicai feature la couvnoc wan each of Group, 1-01. 
W are Wrd to eorsaisuruj de^ 

oaaorfced as .ar^ddreaaabsea. ai Group 1 and are thus aot a coenrac. »pcc»l technical fc**um aa compared to she 
nrvenuon of Group I. 
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